1 Does government spending help to promote healthy behavior in the population?
Evidence from 27 European countries

Introduction
Research shows that participation in physical activity and sport has positive effects on various health parameters. 1, 2 These positive health effects have also been acknowledged by governments. For example in the UK, it is stated in Game Plan 3 that "the health benefits from physical activity are the most strongly supported by the evidence that is currently available, and the most likely to achieve good outcomes for government" (p. 44). Consequently, it is advocated that public policies across countries should aim at increasing participation levels among the population to improve public health. 4 Such activity could have substantial health benefits. In the UK, for example it is argued that the total costs of physical inactivity amount to £2 billion per year. 3 This policy impetus raises the question of whether or not government spending is actually associated with increasing participation rates. This question has not been addressed in detail.
Previous studies typically examine individual participation in physical activity and sport focusing on individual characteristics including age, gender, education, income, occupation, marital status, working time, presence of children etc. [5] [6] [7] Typical conclusions are that males are more likely to participate than females, middle-aged people are less likely to participate than younger and older individuals, and educational level and income are positively associated with participation. [8] [9] [10] Some studies, however, have analyzed the role of specific regional or national factors on participation. For example, two studies 11, 12 show that individuals are more likely to participate when sport facilities are close to their homes, whilst another study 13 suggest that this is the case if the facilities are considered to be satisfactory, which is less likely to be the case for females. Research has also shown that regional factors like temperature and the degree of urbanization impact on the decision to participate. 14, 15 Moreover, the positive impact of macroeconomic factors like gross domestic product (GDP) on sport participation was documented in international studies 16, 17 and in Europe. 14, 18 Other studies investigated the impact of functional government spending on sport participation. Humphreys and Ruseski 19 examine the effect of government spending on parks and recreation and find that such expenditure may not be an effective policy tool for increasing physical activity. Van Tuyckom 14 shows that physical activity rates are significantly higher in European countries with higher public sector expenditure on health. It is clear, therefore, with the exception of Van Tuyckom's 14 analysis that the association between more general government spending and individual participation in sport and physical activity has been largely neglected in previous research.
The purpose of this study is to examine the association between government spending on health and education and individual participation in physical activity and sport across 27 European countries. It is important to be clear of the theoretical reasons why this study is undertaken. Implied in Game Plan 3 is a strong policy argument that sport and physical activity and education and health are integrally related. But this is through both direct and indirect effects -the latter of which, from an economics perspective, can be understood as externalities or spillovers. From the perspective of the methodological approach used in this study (i.e., multi-level analysis), they might be described as contextual effects. In this way whilst, say, health spending tends to prioritize primary care rather than health promotion, [20] [21] [22] and it is the latter that might intuitively have more direct effects, nonetheless health spending can indirectly release time and resources to individuals to facilitate their participation, for example having elderly parents looked after, or mitigate the need for private insurance cover against injury from taking part in sports that may lead to injury.
Education spending moreover can have similar direct and indirect effects. In the former case obviously education is a site through which young people are exposed to the opportunity to participate in new activities and thereby helping to develop a taste for physical activity. Thus, education helps to form a desire for a physically active lifestyle, as well as reducing the costs of participation through, for example, developing the human capital, i.e. skills, required to participate. 6, 8 Also, it is likely that better educated individuals are more aware of the health benefits of physical activity and are, therefore, more likely to participate. 11 Indirectly moreover, it is well documented that these tastes can be transferred from adults to children. 23 Furthermore, often sports facilities are provided for communities through educational institutions. 3 The above reasons and the general lack of research on how government intervention might facilitate physical activity, through both direct and indirect effects, the latter by externalities, motivates the current research to inform policy discussion connected with resource allocation and potential welfare losses for society. 22
Methods
Data sources
This study uses two datasets. First The present study focuses on the 28 countries of the European Union. For this purpose, national-level data containing information about government spending in these countries were also collected. The figures were retrieved from the Eurostat yearbook 2012. 24 Since health spending was not available for Croatia, this country was removed leaving 27 countries for the analysis. After also deleting observations with missing values on some of the variables of interest, n = 25243 observations are left for the analysis on the individual level.
Measures and variables
An overview of the variables used in this study is provided in Table 1 . The variables measuring physical activity and sport result from the following two questions in the survey 25 :
"How often do you exercise or play sport? […] And how often do you engage in a physical activity outside sport such as cycling or walking from a place to another, dancing, gardening…?" (p. 40). Possible answers to both questions were 5 times a week or more, 3 or 4 times a week, 1 to 2 times a week, 1 to 3 times a month, less often, never, and don't know.
For our variables any activity and any sport, the first four categories were recoded into 1, while the categories less often and never were recoded into 0. Individuals replying don't know were given a missing value. Thus, any activity and any sport capture whether individuals participate at least once a month; that is infrequently.
Since regular activity is recommended and promoted by governments, 3 we also have two sets of variables capturing whether individuals participate in physical activity and sport regularly. Previous research argues that participation can be considered regular when it is performed at least once per week. 10 This is a measure that has been long adopted, for example for monitoring sport in the UK for policy. 26 Thus, regular activity and regular sport measure whether individuals participate at least once a week. Additional variables were also calculated to measure specific World Health Organization (WHO) recommendations for health enhancing activity (either sport or physical activity) of at least 5 times a week, i.e. sport5+
and activity5+, or engagement in both at least 3 or 4 times a week to meet this threshold, sportact5+. 13 The former variables were calculated from the upper values of the sport and physical activity variables, and the latter from combinations of sport and physical activity of 3 or 4 times a week. Whilst the intensity of activity is not measured, these variables do identify the potential for health benefits.
The following socio-demographic characteristics of the respondents are included in this study based on the previous literature 7, 8 : gender; age and its squared term; employment; number of children in the household (as a proxy for time constraints); marital status; difficulty paying bills; and level in society.
On the national level, health spending captures government expenditure on health.
Importantly, health spending does not only capture expenditures for hospitals, nursing, and health care, but also spending on prevention and public health services and programs. 27 to be expected that health expenditure may take time to yield impacts. Education spending is also measured as a percent of GDP and the five-year average is used. Importantly, the specific compositions of countries' expenditures will vary, and quite complexly, reflecting priorities and policies. The overall direct and indirect effects of these expenditures on sport will naturally vary across countries. To allow for this differential variance and to focus on the typical impact of these expenditures both directly and indirectly, therefore, means that the standard errors in the analysis are corrected for heteroskedasticity.
Insert Table 1 here
Empirical model
As the present data are hierarchical in nature, meaning that all individuals living in the same country share the same country characteristics, integrating national level data into the individual level dataset can lead to interpretational and statistical errors if the variables are not just used as controls with clustered variances. Specifically, on higher-level variable coefficients, the Type I error would be inflated because of too many degrees of freedom and bias in the standard errors. There is also an ecological fallacy meaning that higher-level results (here: national level) are ascribed to those of the lower level (here: individual level). 30 Multi-level analysis is, therefore, an appropriate statistical procedure to be used when seeking to identify the associations between country-level government spending and individual behavior. 31
Within multi-level analyses separate regression models are estimated for each level. Altogether, seven multi-level models are estimated in this study with any activity, regular activity, any sport, regular sport, sport5+, activity5+, and sportact5+ serving as the dependent variables. All national-level and individual-level variables from Table 1 are included as independent variables. Fixed-effects models are preferred because they provide the effect that is constant for all groups (countries); robust standard errors are estimated to control for heteroskedasticity that could be influenced by compositional differences in country expenditures. 32 The models are estimated with HLM 7.1. 33
Results
Summary statistics
The summary statistics (Table 2) show that 44% of the respondents are male. The average age is 48.7 years. Altogether, 41% of the respondents report being employed, 51% are currently not working, and 7% are self-employed. On average, there are 0.28 children below 10 years and 0.16 children between 10 and 14 years in the surveyed households. Most respondents are married (54%) and never have difficulty paying bills (64%).
Concerning participation, 87% of the respondents participate in any physical activity outside sport at least once per month, while only 30% do this more regularly, i.e., at least once a week. Altogether, 61% of the respondents play any sport at least once a month and 39% participate regularly in sport. Ten percent of the respondents play sport 5 times a week or more, 30% participate in physical activity 5 times a week or more, and 16% participate at least 3 or 4 times a week in both physical activity and sport. On average, the governments of the 27 countries under investigation spent 6.03% of GDP on health and 5.37% on education.
Insert Table 2 here
Multi-level models
The results of the multi-level models are presented in Table 3 . Since the individual determinants on participation in physical activity and sport have already been investigated intensively, 5,7-9 and consistent with the focus of the paper, the presentation of results concentrates on the national-level effects. Recall that odds ratios > 1 imply positive effects, while odds ratios < 1 capture negative effects. The value greater than or less than one implies the percentage change in the odds of the behavior being analyzed in response to a one unit change in the relevant independent variable (or switch to the characteristic scored 1 rather than 0 in a dummy variable). In Model 1, neither health spending nor education spending have a significant impact on an individual's odds of participating in any activity outside sport. In Model 2, education spending has a significant positive effect, while the effect of health spending is insignificant. The odds ratio reveals that spending on average one percent of GDP more on education (i.e., one unit change in this variable) is associated with an increase in the odds of participating in regular physical activity by 20.1%.
Turning to the models estimating the determinants of sport participation, it can be seen that spending on both health and education have a significant positive impact on an individual's probability to play sport at least once per month (any sport; Model 3) and at least once a week (regular sport; Model 4). In contrast, for participation in sport of at least five times a week (sport5+; Model 5) only education spending has a significant effect. The same is the case when considering any physical activity at least five times a week (activity5+; Model 6) and the combined variable of sport and physical activity (sportact5+; Model 7).
The coefficients for these models show that when governments spend one percent of GDP more on health on average, the odds of participation increase by 18.3% (any sport) and 20.6% (regular sport). The odds of participation increase even more when government spending on education increases by one percent of GDP on average: the increases are 34.6% (any sport) 45.4% (regular sport), 43.3% (sport5+), 20.1% (activity5+), and 37.8% (sportact5+).
Insert Table 3 here
Discussion
Main findings of this study
The results of this study indicate that government spending on health is not typically associated with the healthy behavior of the population in the sense that it does not affect individuals' probability to participate in physical activity, though it can mediate less frequent sport. In contrast, whilst government spending on education has no association with any physical activity, it has a significant positive association with regular physical activity and participation in physical activity (and sport) 5 times a week or more. This means that in countries where governments spend a higher percentage of GDP on education, the probability of citizens being more regularly physically active is significantly higher. The significant association of education spending is particularly interesting because governments spend on average more on health than on education. The findings have implications for policy makers who aim at promoting public health. If the aim of health policies is to increase participation rates for physical activity, it can be recommended that education may be a more fertile ground to invest in. Health promotion expenditures might be better targeted at education, and that education spending should be recognized as having important spillovers for health promotion.
What is already known on this topic
The individual determinants (e.g., age, gender, income, time, education) of participation in physical activity and sport have already been well documented in previous research. [5] [6] [7] [8] [9] It was also shown that the proximity of sport infrastructure plays a role. 10, 11 Moreover, some studies examined the effect of regional 14, 15 and macroeconomic factors [16] [17] [18] on the likelihood to participate.
What this study adds
This study contributes to the literature by examining how government spending affects participation in physical activity and sport which is considered healthy behavior. This topic has been neglected in previous research with a few exceptions. 19 Yet, it is important to examine the effectiveness of public spending respectively which expenditures (health vs. education) are associated with higher participation rates. For policy makers it is important to know where to allocate money in order to achieve the desired outcomes stated in public health policies. This is particularly relevant given the tight public budgets across countries.
Limitations of this study
This study has some limitations that represent avenues for future research. It is only based on cross-sectional data and, thus, faces similar problems as other studies using official survey data where panel data are scarce because questions about physical activity are only randomly asked every few years. Therefore, those questions should be considered more often in official surveys so that developments over time can be tracked. Moreover, the present study is limited to the survey variables. Only participation decisions modelling decision thresholds are presented and not the determinants of the frequency, duration, or intensity of physical activity and sport. Furthermore, future research should break down health and education spending into several spending categories, financing agents, and providers. Such data would allow more detailed recommendations for policy makers. Yet, at present these data are not available for all countries.
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